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(54) CIRCUIT DIAGRAM INPUT DEVICE 

(57)Abstract: 

PURPOSE: To provide a circuit diagram input device in order to confirm 
whether a circuit diagram is changed into a desired circuit drawing or not 
CONSTITUTION: When a circuit diagram is changed, the information on a 
preceding circuit diagram is stored in a storage part 22 as the stored graphic 
information. The information on the changed circuit diagram is displayed on a 
screen as the screen graphic information. A circuit connection extracting 
means 2 extracts the connection information out of the graphic information 
on the circuit diagram through a processing part 23. The stored graphic 
information is transferred to the part 23 and the stored connection 
information is extracted by the means 2. Then the means 2 extracts the 
screen connection information through the part 23 for the screen graphic 
information. A circuit connection collating means 3 collates the stored 
connection information with the screen connection information which are 
extracted by the means 2. Then the same form information is acquired if both 
pieces of connection information have the same form. Meanwhile the 
discordant area information is acquired if both pieces of connection 
information do not have the same form. A discordant area output means 4 
outputs the discordant area through an output part 24 when the discordant 
area information is acquired. 
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[Abstract ] 

[Object] 

To provide a circuit diagram input method of confirming that 
a circuit diagram is modified as specified. 
[Means for Achieving the Object] 

When a circuit diagram is modified, information about the 
circuit diagram before modification is stored as saved graphic 
information in a storage section 22. A screen contains the 
information about the modified circuit diagram as screen graphic 
information. In a process section 23, a circuit connection 
extraction means 2 extracts connection information from graphic 
information about the circuit diagram. The saved graphic 
information is transferred to the process section 23. The circuit 
connection extraction means 2 extracts saved connection information. 
In the process section 23, the circuit connection extraction means 

2 extracts screen connection information from the screen graphic 
information on the screen . The circuit connection collation means 

3 collates connections with each other , i . e . , the screen connection 
information with the saved connection information extracted by 
the circuit connection extraction means 2 in the process section 
23. If two pieces of connection information are identical, 
identical graphic information is obtained. Otherwise, unmatched 
location information is obtained. When unmatched location 
information is obtained, an unmatched location output means 4 in 
an output section 24 outputs the unmatched location from the 
unmatched location information. 
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[0008] 

FIG. 1 shows a configuration of a circuit diagram input 
apparatus according to the present invention. FIG. 2 shows the 
operation principle of the circuit diagram input apparatus 
according to the present invention. 
[0009] 

In FIGS. 1 and 2, a circuit diagram input means 1 inputs 
or modifies circuit diagrams. A circuit diagram is input from an 
input section 21 . When the circuit diagram is modified, information 
about the circuit diagram before modification is stored as saved 
graphic information 11 in a storage section 22. A screen shows 
information about the modified circuit diagram as screen graphic 
information 12. 
[0010] 

In a process section 23, a circuit connection extraction 
means 2 extracts connection information from the graphic 
information about the circuit diagram. The saved graphic 
information 11 stored in the storage section 22 is transferred 
to the process section 23 . The circuit connection extraction means 
2 extracts saved connection information 13 . The circuit connection 
extraction means 2 of the process section 23 extracts screen 
connection information 14 from the screen graphic information 12 
on the screen. 
[0011] 

A circuit connection collation means 3 collates the saved 
connection information 13 extracted by the circuit connection 
extraction means 2 of the process section 23 with the screen 
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connection information 14. If the two types of connection 
information indicate the same graphic, identical graphic 
information 15 is obtained. If the two types of connection 
information indicate different graphics, unmatched location 
information 16 is obtained. 
[0012] 

When the unmatched location information 16 is obtained, an 
unmatched location output means 4 in the output section 24 outputs 
an unmatched location from the unmatched location information 16. 
[0013] 

A modified element extraction means 5 is not mandatory for 
the circuit diagram input method, but provides an effect of 
shortening the process time especially when modifying a circuit 
diagram containing a large amount of data. When the circuit 
connection extraction means 2 extracts connection information from 
the saved graphic information 11 and the screen graphic information 
12, a circuit having a large amount of data requires much process 
time for extracting the connection information. The modified 
element extraction means 5 extracts elements associated with the 
modification from the saved graphic information 11 and the screen 
graphic information 12. The modified element extraction means 5 
extracts part of the circuit diagram (hereafter referred to as 
a modified circuit diagram portion) only containing elements 
associated with the modification . The modified element extraction 
means 5 extracts modified part (hereafter referred to as modified 
saved graphic information 19) of the saved graphic information 
11 in the circuit diagram. The modified element extraction means 
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5 extracts modified part (hereafter referred to as modified screen 
graphic information 20) of the screen graphic information 12 in 
the circuit diagram. The circuit connection extraction means 2 
extracts the saved connection information 13 from the modified 
saved graphic information 19. The circuit connection extraction 
means 2 extracts the screen connection information 14 from the 
modified screen graphic information 20. In a manner similar to 
that mentioned above, the circuit connection collation means 3 
collates the saved connection information 13 with the screen 
connection information 14. If the two types of connection 
information indicate the same graphic, the identical graphic 
information 15 is obtained. If the two types of connection 
information indicate different graphics, the unmatched location 
information 16 is obtained. When the unmatched location 
information 16 is obtained, the unmatched location output means 
4 outputs an unmatched location from the unmatched location 
information 16. 
[0014] 

The following describes handling of equal logic terminals 
related to the circuit connection extraction means 2 . FIG. 3 shows 
symbols including equal logic terminals . To input a circuit diagram , 
symbols as shown in FIG. 3 is registered and arranged. If the symbols 
include an equal logic terminal, it just needs to add information 
representative of the equal logic terminal when the symbols are 
registered. An example in FIG. 3 shows that terminals pi and p2 
are logically equal . In this case, it just needs to add information 
indicating that the terminals are equal logic terminals . However, 



4 



there may be a case where symbols like those in FIG. 3 are used 
to make one-to-one correspondence between terminals and to inhibit 
a exchange in the equal logic . In such case , it just needs to refrain 
from adding information indicating the equal logic terminal to 
the terminals pi and p2 . The circuit diagram includes the 
connection. Accordingly, in most cases, it is a good practice to 
change the format so that the circuit connection extraction means 
2 can extract the connection information . However , whether to allow 
or disallow an equal logic terminal must be determined by whether 
or not a symbol in the circuit diagram is provided with the 
information indicating the equal logic terminal. 
[0015] 

FIG. 5 shows a circuit diagram and connection information 
before modification according to the embodiment. FIGS. 6 and 7 
show circuit diagrams and connection information after modification . 
With reference to a flowchart in FIG. 4, the following describes 
a process flow of the circuit diagram input apparatus according 
to the present invention. In the description below, first and 
second cases omit the extraction of modified elements (step 3) 
from the flowchart in FIG. 2 . A third case includes the extraction 
of modified elements (step 3). 
[0016] 

The first case describes modification from the circuit 
diagram in FIG. 5(a) to that in FIG. 6(a) with the connection 
information unchanged. The circuit diagram input means 1 inputs 
the circuit diagram as shown in FIG. 5(a) (step 1). This circuit 
diagram is modified to that in FIG. 6(a) (step 2). As the saved 
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graphic information 11, the process extracts the circuit diagram 
in FIG. 5(a). As the screen graphic information 12, the process 
extracts the circuit diagram in FIG. 6(a). After that , the circuit 
connection extraction means 2 extracts the saved connection 
information 13 in FIG. 5(b) from the saved graphic information 
11 in FIG. 5(a) . Further, the circuit connection extraction means 
2 extracts the screen connection information 14 in FIG. 6(b) from 
the screen graphic information 12 in FIG. 6(a) (step 4) . Then, the 
circuit connection collation means 3 collates the saved connection 
information 13 in FIG. 5(b) with the screen connection information 
14 in FIG. 6(b) for connection (step 5) . It is determined whether 
or not the saved connection information in FIG. 5(b) matches the 
screen connection information in FIG. 6(b) (step 6) . Since a match 
is found in this case, the circuit connection collation means 3 
obtains identical graphic information 15. The circuit diagram is 
then modified (step 9). 
[0017] 

The second case describes modification from the circuit 
diagram in FIG. 5(a) to that in FIG. 7(a) with different connection 
information. The circuit diagram input means 1 inputs the circuit 
diagram as shown in FIG. 5(a) (step 1). This circuit diagram is 
modified to that in FIG. 7(a) (step 2) . At this time, the circuit 
diagram in FIG. 5(a) is provided as the saved graphic information 
11. The circuit diagram in FIG. 7(a) is provided as the screen 
graphic information 12. The circuit connection extraction means 
2 then extracts the saved connection information 13 in FIG. 7(b) 
from the saved graphic information 11 in FIG. 5(a) . The circuit 
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connection extraction means 2 also extracts the screen connection 
information 14 in FIG. 7(b) from the screen graphic information 
12 in FIG. 7(a) (step 4) . The circuit connection collation means 
3 collates the saved connection information 13 in FIG. 5(b) with 
the screen connection inf ormation 14 in FIG. 7(b) for connection 
(step 5). It is determined whether or not the saved connection 
information in FIG. 5(b) matches the screen connection information 
in FIG. 7(b) (step 6) . Since no match is found in this case, the 
unmatched location information 16 is obtained. The unmatched 
location output means 4 outputs the unmatched location information 
16 (step 7). It is then determined whether or not the output 
unmatched location follows the intended modification (step 8). 
If the unmatched location follows the intended modification, the 
circuit diagram is modified (step 9) . If the unmatched location 
does not follow the intended modification, the circuit diagram 
is not modified. The process returns to the circuit diagram before 
the modification and is repeated from step 2 . 
[0018] 

The third case describes the process flow including 
extraction of modified elements (step 3) using the modification 
from the circuit diagram in FIG. 5(a) to that in FIG. 7(a). 
[0019] 

The steps 1 and 2 are the same as those in the second case. 
The modified element extraction means 5 extracts the graphic 
information about modified circuit diagram portions, i.e., a 
portion 21 in FIG. 5(a) as the modified saved graphic information 
19 and a portion 23 in FIG. 7(a) as the modified screen graphic 
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information 20 (step 3) . The circuit connection extraction means 
2 extracts the saved connection information 13 from the modified 
saved graphic information 19 and the screen connection information 
14 from the modified screen graphic information 20 (step 4) . The 
saved connection information 13 becomes a portion 22 in FIG. 5(b) . 
The screen connection information 14 becomes a portion 24 in FIG. 
7(b) . The process at step 5 and later is the same as that in the 
second case. 
[0020] 

As mentioned above, if the connection information matches 
during modification of the circuit diagram, the embodiment modifies 
the circuit diagram. If the connection information does not match, 
the embodiment checks if the modification follows the condition, 
and then modifies the circuit diagram. 
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